Abstract
INTRODUCTION
Existing social and economic situation in many transition countries requires a rethinking of priorities of their economic development policy. Solving such problems inevitably motivates scientists to refer to the indicator of value added (GVA) created in the production. This need is caused by social importance of compensation of employees; taxes without subsidies on products; gross profit and mixed income, and the importance of adequate assessment of the level of economic development.
Numerous studies point to the emergence of neo-economic model -the symbiosis of technological and non-system factors, as well as ethnic, national, psychological, ethical, cultural factors etc. This symbiosis will be so harmonious how management will be responsible to the new requirements and challenges, including development strategies.
The era of "hard" factors of competitiveness based mainly on natural resources and geopolitical location, is in the past. Today new resources (highly educated and highly skilled prediction calculated using the classical trend models may be an important criterion for assessment of effectiveness of existing strategies. In comparison with other papers this one examines the new method (Hopfield's neural network) for analysis and bringing new evidence about the economic strategy development of particular country.
We used data about gross value added for the period 2002-2011 (in case of Ukraine) and for the period 1999-2010 (in case of Romania). Different time periods are not an obstacle for our calculations (and outcomes) because the aim of the article is to propose a new methodology, but not to forecast clear figures of value added. Then we suggest considering three different development strategies and these strategies should be compared in future with real indicators.
The base for our investigation is data about two transition economies: Ukraine and Romania. These countries are promising fields of studying this issue because both have made a transition from state-controlled economies to open, free-market economies since 1990, it is useful to explore influence of transition process on their structure of economies.
DATA AND METHODOLOGY
We use data about production (O) and gross value added (GVA) by economic activities (EA). We define production as the value of goods and services resulting from the production activity. First of all we perform ranking of economic activities by two indicators: share of value added in the economic activity's production and share of EA's GVA in total GVA for Ukraine (Table no . 1) and Romania (Table no. 2). From the tables we can make clear idea which rates and proportions economic activities should be developed to maximize the country's GVA and increase GDP per capita. Also we are going to find analytical form of the functional relationship between the total value added and some economic activities' GVA. For this purpose the most important economic activities have been selected.
Based on the ranking there were selected 9 the most significant EAs for Ukraine (x 1 ...x 9 ) and 11 EAs for Romania (r 1 …r 11 ), as seen in Annex A (A.1 and A.2). The selected quantity depends on the currently available statistical sampling which is the basis for calculating of the functional relationships.
RESULTS
The classical approach to the forecasting of economic activity involves the construction and analysis of development trends. Trend model provides calculation of predictive values assuming that the system will be developed by invariable tendencies. In our case, 25 classical trend functions were analysed. The best compatibility with the experimental data for both countries has been demonstrated by linear and polynomial function of the second degree (quadratic function) in the shape of: The problem of analytical form of the functional relationship between gross value added and its components is that no data about factors which affect the components x i and r i . The classical approach is as follows:
1. separate trend model is built for each x i and r i ; 2. multiple regression analysis is carried out according to data from Tables no. 3 and no. 4, as a result linear model is constructed which allows to calculate total GVA based on known values of x i and r i ; 3. computational results from trend model for each factor are substituted into the resulting linear regression model, which allows determining the predictive value of GVA.
As the calculations have demonstrated very similar results to (1)- (4) were obtained. This concept can be applied in the case of absence of autocorrelation between model's factors. To check this appropriate autocorrelation analysis was made (Tables no. 3 and no. 4). As the Tables no. 3 and no. 4 show, there is a close correlation between x i and r i . Minimum correlation coefficient is 0.83 for Ukraine and 0.76 for Romania. So, factor analysis should be carried out before using the classical method of forecasting. This preliminary step allows significant reducing the number of model components (Katsikatsou et al., 2012) . During this analysis new factors will be received which are linear combination of the initial ones. But semantic meaning of new factors will be lost that makes further analysis and interpretation of the results more complicated. Thus, sensitivity analysis and formation of development strategies become impossible.
Method of development strategy forecasting based on Hopfield's network
To solve the problem of optimizing the country's development strategy taking into account the close relationship between economic activities we propose method which consists of the following steps.
Step 1. Regression models. First of all we make regression analysis, which allows establishing a functional interrelationship between economic activities. Dependences are constructed as follow:
. These coefficients can be conveniently presented in the form of square matrices with zero diagonals 11 11 9 9 ) ( , ) ( Step 2. Sensitivity analysis. At this stage, the analysis "what -if" is carrying out. The factor values are fixed based on the performance of last year and the input parameters are changing alternately, say, 10%. Herewith the change of benchmark is studied both in absolute and relative numbers. Such analysis allows building the development tactics for one period of time, in our case -1 year. Results are represented in Tables no. B.1 and no. B.2.
Sensitivity analysis of regressive models with changing of input parameters by 10% for both countries (Annex B) shows economic inadequacy of indicators. For instance, increasing of GVA in "manufacturing" by 10% ostensibly "provokes" decreasing of GVA in "transport and communication" (x 6 ) and "health and social assistance" (x 8 ) etc.
In case of Romania we can see the same situation. So, increasing of GVA in "wholesale and retail; repair of motor vehicles and motorcycles, household goods" by 10% drastically "cuts" GVA in "financial intermediation and insurance" (r 6 ), "education" (r 9 ), "public administration and defence, social insurance of public sector" (r 8 ).
a) Ukraine; b) Romania (Hopfield, 1982) This means the following. Firstly, analysis of each coefficient in tables extremely capacious. Secondly, existing grouping of economic activities prevents a detailed study of the affecting factors. Also a calculation result is contrary to economic logic and makes it impossible to ensure the adequacy of estimated figures and findings. Therefore, to identify interrelationship between economic activities we propose to use Soft Computing methods.
Step 3. Construction of Hopfield's network. As one can see from Eq. (5) and (6) gross added value of any economic activity can be expressed in term of others. For analysis of those systems it is convenient to use linear neural feedback network -Hopfield's network (Hopfield, 1982; Atencia et al., 2005) . It is presented in Figure no The As can be seen in both cases, the diagonal elements of the matrix W are zero, but the matrix is not symmetric. Dissymmetry of matrix W is also reflected on the results of the sensitivity analysis (Annex B). The symmetry of the matrix would mean that there are equal direct and inverse relationships between all economic activities. Now some EAs are characterized by dominant dynamics of development than others. Therefore, as was shown in (Cohen and Grossberg, 1983) , this neural network cannot be sustained. To check this fact it is enough to hold a few iterations of Eq. (7) and follow the dynamics of GVA changes, which can be calculated as the sum of the elements of the vector X it (Table no. 5). We can see from Table no. 5 that during the first 5 iterations value of GVA varies slightly. These changes are mainly due to errors of rounding calculations. In the case of a stable network such errors do not lead to strong fluctuations in the network. However, since 6 iterations these fluctuations become significant and have disastrous consequences. Consequently, we can claim that self-organization processes do not work in the system of unequal relationships between economic activities. So, absence of state regulation in the system causes irreversible destructive processes.
Step 4 
under restrictions:
where   
Computer simulation
As we can see from Eq. (8)- (9) each iteration step may be presented as a linear programming problem. Therefore, the formation of strategy (type 2) causes no complications and can be made using the simplex method. Optimization problems of the first and third strategies are related to nonlinear programming problems due to iterative calculations of vectors it X . As estimations shown the objective function is nonlinear and contains local extremes, making it impossible to use the method of consolidated gradient (Maksimov and Filipovskaya, 1982 ) because it's solving depends on the initial variables. In case of the wrong choice, this method searches a local extremum instead of global. Subsequent calculations have confirmed these assumptions.
Genetic algorithm is another progressive method of optimization. In accordance with it values of variables are analogous to genes of living beings. An objective function
The Proportions and Rates of Economic Activities as a Factor of Gross Value Added… 57 determines the state of creature which has certain genes. Genetic algorithm randomly generates a population of creatures (the population in estimations was 100 creatures). Then processes of crossing and mutation of these creatures are modelled, according to Darwin's theory (Zhang et al., 2007; Akbari and Ziarati, 2011) . The advantage of this method is that the optimization result is independent from the initial values of variables. The obtained value is located in the neighbourhood of the global extremum. The disadvantage is the slow time of calculation (in our case about 30 min. for each optimization). Also found value is not optimal (located near the optimum value). The feature of this method is that it allows slightly violate the restrictions.
So, genetic algorithm has been used for the initial approximation of optimal solution. Obtained solution has been further specified by classical method of consolidated gradient. Estimations were carrying out with approximation that the maximum percentage of increasing of factors was   As one can see from the Figure no. 3a regulation according to the first strategy in Ukraine will allow getting total gross value added at 1,690,995 million UAH in 5 years, which is within the linear trend prediction. Instead, the second strategy management will lead to worse result (1,426,129 million UAH). Noteworthy, that according to this strategy during the first 2 years rapid growth of GVA is observed which surpasses the rates of the first and third strategy. But, after 3-year management by this strategy the economy becomes saturated and value added will not increase for the next 3 years. Such growth will require structural changes in the economy, and new models will be needed to build. But statistics will be not available for these models, so science-based quantitative forecast will not be possible. This means that such regulation in Ukraine is unacceptable. The third strategy has appeared to be most effective. Almost quadratic trend prediction indicator (1,994,313 million UAH) may be reached at the 5th year of forecast.
It is noteworthy that maintaining of linear growth in Ukraine requires more than 10% changes of economic parameters (Table no. 5). That is, following 3 rd strategy decision makers can slightly stimulate economic activities (to 10% annually). So, this strategy allows significantly increase economic efficiency in Ukraine without shocks.
Regarding Romania (Figure no . 3b) the 2 nd strategy improves the efficiency of the economy. As forecast demonstrates, increasing of GVA is located within linear and quadratic trends. The saturation point (as in case of Ukraine) cannot be observed. Noteworthy, the results of the first and the third strategies almost coincide. Following them the most optimistic quadratic trend may be exceeded on 9%. So, in case of Romania development of strategy is optimal for some years instead annual planning. Similarity of the 1 st and 3 rd strategy results indicates that Romanian economy is more stable than Ukrainian. In general, Tables no. C.1 and no. C.2 give us the idea what estimated rates and proportions of economic activities are required to achieve maximum value added in the whole country. We recognize that the scope of any article does not allow demonstrating a detailed analysis of relationships and mutual influence between each factor. This must be done directly by authors of strategies as recipients of the necessary official statistics.
CONCLUSIONS
Structure of national economies is not self-organized and there is a need to manage its development efficiently, especially in transition countries. So, we investigate possible ways to optimize the distribution of value added between economic activities.
For this purpose we propose to consider the value added distribution between economic activities as optimization task and to use Hopfield neural network for solving this problem. Such approach allows carrying out quantitative analysis of estimated strategies for countries.
Firstly, we have constructed trend models using linear and polynomial function of the second degree (classical approach). We used results obtained as standard.
Secondly, we have calculated possible indicators using method based on Soft Computing -Hopfield neural network. Proposed procedure consists of several steps: regression analysis, sensitivity analysis, construction of Hopfield network and development of strategies. After that we used genetic algorithm, another progressive method of optimization. As the result, strategies of 3 types have been developed and quantitative assessment of their efficiency has been made. Calculated strategies predict different rates of value added increasing. Dynamic regulation strategy with objective maximization function at the end of the period should be considered as the most effective.
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In contrast to current practice (using linear and quadratic models) we have suggested to complement existing approaches used today for the prioritization of socio-economic development. Proposed quantitative method allows determining optimal distribution of gross value added creation between economic activities.
Of course, we are fully aware of some limitations of our findings. For example, we cannot present results in tables or graphs, because we use different quantity of input variable and these variables have different semantic meaning. We can compare only results of optimization (what has been done on Figure no. 3) .
Summarizing, we can admit that procedure of Hopfield neural network is applicable and state regulation based on this methodology can build the basis for further improvements in economic policy. Source: Romanian National Institute of Statistics. 0 % 10 % 10 % 10 % 10 % 10 % 10 % 4 % 0 % Strategy 2 2010 10 % 10 % 10 % 10 % 10 % 10 % 10 % 10 % 10 % 5 % 0 % 2011 10 % 10 % 10 % 10 % 10 % 10 % 10 % 10 % 10 % 5 % 0 % 2012 10 % 10 % 10 % 10 % 10 % 10 % 10 % 10 % 10 % 9 % 0 % 2013 10 % 10 % 0 % 10 % 10 % 0 % 10 % 0 % 0 % 10 % 0 % 2014 10 % 10 % 0 % 10 % 10 % 0 % 10 % 0 % 0 % 10 % 0 % Strategy 3 2010 0 % 0 % 0 % 0 % 0 % 0 % 0 % 0 % 0 % 0 % 0 % 2011 10 % 10 % 0 % 10 % 10 % 10 % 10 % 10 % 10 % 4 % 0 % 2012 10 % 10 % 0 % 10 % 10 % 10 % 10 % 10 % 10 % 0 % 0 % 2013 10 % 10 % 0 % 10 % 10 % 10 % 10 % 10 % 10 % 0 % 1 % 2014 10 % 10 % 0 % 10 % 10 % 10 % 10 % 10 % 10 % 0 % 2 % Source: calculated by authors based on data from Romanian National Institute of Statistics.
